Objectives: For most people, music serves as a calming influence or as a pleasurable stimulus that lifts their spirits. In an attempt to both distract and cheer up hospitalized patients, we designed a brief intervention that would bring music to their hospital rooms in attempt to enhance their mood and minimize their awareness of pain.
B
eing in the hospital can be a scary, lonely, and frustrating experience for patients. Sick patients often feel anxious being in this unfamiliar, regulated environment. Hospital staff want their patients to be comfortable and satisfied. 1 To track their progress in realizing this end, hospitals use various metrics to measure patients' satisfaction, most commonly the two publicly reported patient surveys: the Hospital Consumer Assessment of Hospitals and Health Systems and Press Ganey. 2, 3 Although most hospitals are committed to augmenting the quality of care that is delivered, they also are seeking simple, inexpensive, easy-to-implement interventions to improve the patient experience.
Music is a calming influence that can be used to help with relaxation and rest. 4 It is cherished universally, irrespective of culture, race, or language. 5 Many previous studies in health care have examined the soothing effects and its healing powers of music. [6] [7] [8] [9] [10] [11] [12] [13] Studies have shown that music can relieve pain, minimize distress, and improve mood. 6, 9, 13, 14 Some investigators have examined the impact of music during surgeries or procedures. [15] [16] [17] [18] Music therapy has a long history in medicine, dating back to the time of Florence Nightingale. 19 Robust music therapy programs are led by certified therapists who often encourage the playing or singing of music or moving to music. 20 Music medicine interventions are different in that their focus is to have patients passively listen to, experience, and appreciate the music that is played. The opportunity to listen to music now is different than ever before. Digital music brings high-definition audio quality with the ability to play any song at any time. 21 Upon being admitted to the hospital, people are separated from many of the comforts of home, including their pets and a favorite chair. Some also are disconnected from their music. We hypothesized that a music medicine intervention that brings the patients' favorite songs into their hospital rooms would make patients feel better.
Methods

Setting
We conducted a prospective pilot study at a single academic center in Baltimore, Maryland. Participants included adult patients admitted to the general medicine ward from July 2016 through October 2016. Patients with dementia and those with an inability to complete survey questionnaires because of delirium or language barriers (either hearing or expressive impairments) were excluded from the study.
Study Procedure
A research assistant approached hospitalized patients on the general medicine inpatient service who met eligibility criteria for study participation. Using institutional research guidelines, patients were informed about the study and those interested in participating were consented. This study was approved by the Johns Hopkins Institutional Review Board for Human Subject Research.
Data Collection
In advance of the music medicine session, patients completed validated scales to assess mood (modified Hospital Anxiety and Depression Scale [HADS] 22 ) and pain (Verbal Numerical Rating Scale 23 ). HADS, a 14-item scale, was designed to assess mood in hospitalized patients during the previous 2 weeks. Higher scores relate to greater psychological distress, and scores are believed to be independent of physical complaints. Because our study was designed to assess present actual mood, the questions were modified to assess patients' mood in the present. The researchers also measured present pain levels with the Verbal Numerical Rating Scale, which is a 0-10 Likert-type scale. Consistent with hospital pain measures, 0 denotes being pain free and 10 represents unbearable pain.
We also asked several questions pertaining to patients' music listening habits and their appreciation of music. Following this data collection, subjects selected one or two songs of their choice to enjoy, played from an Internet-based library containing virtually every song. 21 Patients listened uninterrupted to their favorite song(s) using noise-cancelling headphones. We reassessed mood and pain immediately after the listening session. Spontaneous comments were recorded from patients during and after the session. The majority completed questionnaires themselves, but a few were helped by the research assistant (either reading questions, recording answers, or both). The number of patients studied as part of this pilot represented all of the eligible, agreeable patients who could be recruited during the 4 months that we received assistance from a research assistant.
Data Analysis
Descriptive and inferential statistics were computed using SAS software (SAS Institute, Cary, NC). Pairwise t tests were used to test differences of both HADS and pain scores. Narrative comments from patients were reviewed to identify recurrent ideas.
Results
Of the 151 patients studied, the majority were women, 40% were older than 60 years (Table 1) , approximately 66% were white, and 75% were high school graduates. Ninety percent of patients reported enjoying music when they are alone. Although 97% of patients described listening to music regularly at home, only 28% of patients reported that they had listened to any music since being in the hospital (P < 0.0001; Fig. 1 ).
The two most frequently selected songs to be played were "Sangria" by Blake Shelton and "My Heart Will Go On" by Celine Dion. The music genres requested with the greatest frequency were classic rock and country. The three most frequently requested artists were Elvis Presley, Blake Shelton, and Adele; all of them were chosen five times ( Table 2 ). The patients' modified HADS score (−4.99, standard error 0.45, P < 0.0001) and pain score (−0.72, standard error 1.51, P < 0.0001) both were significantly decreased after listening to a couple of their favorite songs (Fig. 2) .
All of the patients (100%) enjoyed the music session. Most (78%) patients expressed wanting to be able to listen to music whenever they desired while being in the hospital.
Exemplary reactions of four unique patients after listening to their music selections are as follows: • "You truly made my day. I love that song and haven't heard it in so long. " 
Discussion
This pilot study shows that singular self-selected music medicine sessions can enhance mood and reduce pain for hospital patients. All of the participants enjoyed these music sessions. Listening to favorite songs reminded patients with acute illnesses of happier times. For reasons that were not explored in this study, while in the hospital patients were not listening to music as they do at home. This study demonstrates the feasibility and utility of initiating a music delivery intervention on a hospital's general medicine unit. Music has been studied as an alternative therapy for patients young and old across a broad range of clinical settings. Two main forms of musical interventions have been explored in health care: music therapy and music medicine. 24 Typically, music therapy involves a credentialed music therapist who seeks to establish therapeutic relationships with patients and to engage them in a variety of activities; these activities can range from singing to dancing to playing music to songwriting and more. Music medicine is less interactive and consists mainly of patients listening passively to prerecorded music, often played by third parties (eg, hospital staff ), and sometimes taking into account preferences or requests from patients. Many more studies have explored the impact of music therapy; most of these have demonstrated positive outcomes for both inpatients and outpatients. 13, 14, 17, 18, 25 Both approaches are believed to be advantageous and one may be preferable to the other, depending on patients' preferences or goals of care and clinical needs. Music therapy may be more operator dependent than music medicine, reliant on the passion and expertise of the therapist, and intermittent by definition because of the scheduled sessions.
The findings that hospitalized patients' moods improved after an experience with a musical intervention is congruent with prior studies. 9, 14, 15, 18, 24, 26 Many earlier studies have used limited playlists as the intervention; patient populations in those studies chiefly have been those undergoing operations or procedures, patients with cancer, patients who have had strokes, patients in critical care settings, and patients undergoing psychiatric treatment. 27, 28 Särkämo et al demonstrated that Songs requested >1 time "Sangria" by Blake Shelton 3 "My Heart will Go On" by Celine Dion 3 "Can't Help Falling in Love" by Elvis Presley 2 "Hello" by Adele 2 "Send My Love" by Adele 2 "Church Bells" by Carrie Underwood 2 patients in neurological rehabilitation selecting their preferred music for listening poststroke showed improved mood. 26 For decades pediatric hospitals have long understood and capitalized on the benefits of music to distract and engage younger patients. 29 Our study appears to be unique in asking patients to choose their favorite songs from an Internet-based library. It is believed that expressing personal preference and making a selection play a role in the efficacy of music as a catalyst for pain relief. 30 The heterogeneity of the patients in our study, those who were hospitalized on a general medical ward, speaks to the value of the intervention across a wide breadth of people with acute illness; this may lend support to the generalizability of the findings. Furthermore, advances in listening technology (including improved speakers and headphones) make music clearer, so that individuals can hear nuances in songs they may have overlooked. Digital music libraries, such Spotify whose slogan is "music for everyone," allowed our music medicine intervention to be accomplished seamlessly.
The most frequent genres of music requested by hospitalized patients were classic rock and country. Before collecting the data, we expected classical music and jazz to be selected by patients most frequently because we believed that the tranquil melodies would promote relaxation and sleep. As suggested by Särkämo et al, individuals' preferences guiding specific selections are key for optimizing their appreciation of music. 26 The actual song list and proportion from each genre identified in this study could be used in Spotify or another related digital music vendor to create a specific channel for hospitalized patients. Furthermore, given the expressed wishes of the participants, hospitals may wish to secure institutional accounts with a digital music purveyor so that their employees and patients can experience a continuous musical gift.
Several limitations of this study should be considered. First, there may be a selection bias because patients who consented to participate in this study mostly enjoyed listening to music. Second, our pilot study was a quasi-experimental design; there was no randomization and no control group. Third, we were able to recruit a small number of patients when we were able to secure support from a research assistant. Although the sample size was not guided by formal calculation, we were pleased that changes in both outcomes measures achieved statistical significance. Fourth, with the widespread availability of streaming music services and cellular phones serving as portable music players, some may argue that there are few barriers to hospitalized patients listening on their own. This may be true, but not a single patient had listened to music since being hospitalized until we intervened. Fifth, it is possible that the attention and interest of the research assistant visiting the patients also may have had a positive effect on their mood and perception of pain. Sixth, it may have been ideal to gather more longitudinal data to understand whether there are durable benefits of the musical intervention. Finally, the instrument used to assess current mood in this study was a modified version of HADS, which had not been validated.
Overall, this pilot music medicine intervention study suggests that by giving patients opportunities to listen to their favorite songs in the hospital may improve mood and reduce pain. Given the low cost and the overwhelmingly positive responses, directing resources to make it sustainable may be justified.
